Abstract: Glomerulosclerosis is the final event of many chronic renal diseases. It is characterized by the accumulation of extracellular matrix (ECM) proteins. Collagen IV is one of the major ECM proteins that accumulate in glomeruli in chronic renal disease. Lysyl oxidase (LOX)-induced cross-linking of collagen may be involved in these processes. Therefore, we studied LOX mRNA expression by reverse transcriptase-polymerase chain reaction (RT-PCR) in progressive proliferative glomerulonephritis (anti-Thy 1.1 nephritis induced in unilaterally nephrectomized rats) and reversible proliferative glomerulonephritis (anti-Thy 1.1 nephritis induced in normal rats). Segmental glomerulosclerosis was observed in about 10% of glomeruli in rats with anti-Thy 1.1 nephritis induced in unilateral nephrectomy at eight weeks after disease induction. A marked increase in glomerular LOX mRNA expression was also demonstrated. In contrast, the glomerulus at 7 days after anti-Thy 1.1 nephritis induced in normal unmanipulated rats was characterized by marked glomerular cell proliferation and matrix expansion. However, there was no evidence of sclerosis in the glomerulus in this model and there was no LOX mRNA expression in glomeruli. These results suggest that expression of LOX in glomeruli may be a marker for the occurrence of glomerulosclerosis, and that LOX may also play a key role in the development of irreversible glomerular fibrosis by cross-linking of collagen fibrils.
Introduction
Mesangial cell proliferation and subsequent accumulation of extracellular matrix (ECM) proteins are the major histologic features of many progressive glomerular diseases. These processes may precede the development of glomerulosclerosis that is characterized by increased amounts of extracellular matrix and an irreversibly progressive fibrotic process. Therefore the regulation of glomerulosclerosis (glomerular fibrosis) may provide useful insight into the future therapeutic strategies for human progressive glomerular diseases. Abnormal ECM accumulation in the development of glomerulosclerosis is the result of an imbalance between deposition and removal of components of ECM proteins. Collagen IV is one of the major ECM proteins that accumulates in the diseased glomeruli, leading to glomerulosclerosis1-4). It was reported that collagen cross-linking induced by LOX is critical in the development of organ fibrosis such as liver cirrhosis or idiopathic lung fibrosis5,6), Donato et al. demonstrated that LOX expression is increased in the fibrotic process in chronic adriamycin nephropathy7) and that these processes preceded glomerular fibrosis. Therefore, in the present study, we examined whether or not LOX mRNA is increased in the glomerulus in progressive mesangial proliferative glomerulonephritis. (Nippon Ikagaku Doubutsu, Tokyo, Japan). On the next day of unilateral nephrectomy, anti-Thy 1.1 nephritis was induced in all rats by a single intravenous injection of rat-anti Thy 1.1 monoclonal antibody (Cedarlane Laboratories Limited, Hornby, Ontario, Canada), as reported previously8' 14). Eight weeks after disease induction, rats were sacrificed and the left kidney was removed after 24-hour urine collection and blood sampling. As a control, 24-hour urine collections, blood samples and kidney tissues were obtained from normal unmanipulated rats (n = 5), and rats with anti-Thy 1.1 nephritis (n = 5) at seven days after disease induction were also studied.
Isolation of glomeruli and preparation of glomerular RNA 
Measurement of urine protein excretion
Twenty-four-hour urine collection was obtained from all rats that were individually housed in metabolic cages. Rats were fasted during the collection period , but were allowed free access to water. Urine protein excretion was measured by a sulfosalicylic acid method 15) using a whole serum standard (Lab Trol, Dade Diagnostics , Aquado, Puerto Rico). . Results
Renal morphology
The glomerulus at 8 weeks after anti-Thy 1.1 nephritis induced in unilaterally nephrectomized rats was characterized by mesangial matrix expansion with fibrosis . Segmental glomerulosclerosis was evident in a small portion of glomerular tuft , and also in about 10% of glomeruli. Several glomerular capillary lumens showed evidence of obliteration and the adhesive lesion of the glomerular tuft to the capsule was also observed (Fig. 1 B) . The early phase of glomerulosclerosis was demonstrated in PAM-stained sections (Fig. 2C ). Mild glomerular cell proliferation was also present. In contrast, the glomerulus at 7 days after anti-Thy 1.1 nephritis induction in normal unmanipulated rats was characterized by marked glomerular cell proliferation and matrix expansion (Fig . 1A) . However, there was only minimal PAM-positivity in the glomerulus . Therefore this model was characterized by no sclerotic process in to say , There was no matrix expansion, cell proliferation or sclerosis in the glomerulus in normal rats ( Fig. 2A) .
Increased expression of LOX mRNA in progressive glomerulonephritis
There was no LOX mRNA expression in glomeruli in unmanipulated normal rats or in rats with anti-Thy 1.1 nephritis on day 7 (Fig. 3) . In contrast, LOX mRNA levels were dramatically elevated at 8 weeks after anti-Thy 1.1 nephritis induction on unilaterally nephrectomized rats (LOX/G3PDH expression ratio=0.89) (Fig . 3) . 
